C HLOROSIS of certain plants, particularly sorghums, corn, trees, and shrubs, is present in scattered areas of Kansas, especially in the western half of the state. Myers and Johnson (8) 3 have shown in greenhouse and field tests that the chlorosis is due, at least in many cases, to an insufficient supply of iron for the plants. They found that the application to the soil of 100 pounds of ferrous sulfate per acre failed •to correct the chlorosis, but that a 3% solution of ferrous sulfate sprayed on the plants was effective. The present investigation was begun to study some of the factors that affect iron solubility in soils.
It has long been recognized that the degree of acidity is an important factor controlling the solubility of iron in soils. Mann (7) found that moderate liming of two acid soils increased their content of water-soluble iron but that higher rates of lime decreased it. The increase in iron solubilities at moderate liming rates was attributed to a combination of iron with the organic matter brought into solution. Mann obtained water-soluble iron contents that varied from 4 to 11 ppm in one soil and from I to 3 ppm in the other. Sideris and Kraus (10), however, obtained water-soluble iron contents that ranged from only o.i ppm in soils of pH 3 used for the growth of pineapples to less than o.oi ppm in similar soils of pH6.
Iron deficiencies have most often been found in alkaline or calcareous soils. However, as pointed out by Chapman (i), iron chlorosis often occurs on some calcareous soils and not on others. Chapman suggested that the ability of plants to get iron from alkaline soils may be due, in part, to contact feeding on iron-bearing minerals and that the presence or absence of iron chlorosis may be a function of the amount of potentially available iron present. In greenhouse sand cultures, Chapman found that the addition of calcium carbonate to cultures with small amounts of iron caused iron chlorosis of citrus seedlings and that the addition of magnetite corrected the chlorosis.
Other investigations have suggested that the ability of plants to obtain iron from soils is related to the amount or form of iron present in the soils. Thorne (u) was able to extract more iron with 0.5% oxalic acid from areas of Hyrum clay loam that produced normal plants than from areas in which chlorosis occurred. Thorne and Wallace (12) extracted readily reducible iron from soils using ammonium acetate solutions of pH 5 containing 0.2% hydroquinone. The extracts of soils producing green plants conextractable iron but not all the added iron tractable.
MATERIALS AND METHODS
Five soil samples were used for most of this inv A sample of Cherpkee silt loam, an acid Planoso tained from experimental fields near Columbus, K jor silty clay loam, a tentative name given to the s on the Hays, Kan., branch experimental station, the Chernozem belt. Colby silt loam was sampled City, Kan., and is a light-colored, limy soil devel loess and normal to the Brown soil zone. The samp man silt loam was obtained from Colby, Kan., w lime, and developed in the Chestnut zone from limy soil samples used represented the plow layer, exc case of Munjor silty clay loam when both surface samples were used.
Extracts of soils were made by shaking suspen part of soil to 2 or 4 parts of solvent with an en shaker. After the extraction period, the suspen centrifuged and aliquots of the supernatant liquid for analysis.
When soil suspensions were acidified, pre amounts of 0.5 N sulfuric acid were added to them shaking, the suspensions of calcareous soils were a 30 minutes to bring them into equilibrium with dioxide pressure of the atmosphere. The pH val suspensions were then evaluated with a glass ele meter. Free iron oxides were determined by the ammonium tartrate method of Dion (2). He method to be less destructive to clay crystal la other common methods.
Iron was determined in soil extracts using a c orthophenanthroline method (3). The method is ferrous iron, removes iron from inorganic and at organic combinations, and is free of interference number of ions. The color reaction was found Beer's law over the range of o to 2 ppm of iron in photoelectric colorimeter, using a Corning No. 51
When ferrous iron was determined, orthophen was added in the proportion of 2 ml of a 0.1% sol ml of soil extract. Ferrous plus ferric iron was ev the further addition of a reducing agent in the for of a i% solution of hydroxylamine hydrochlorid found that a slight amount of color developed in solutions that were allowed to stand for long perio in the presence of the orthophenanthroline soluti fore, in determining the ferrous iron content of so color evaluations were made 30 to 60 minutes afte tion of orthophenanthroline.
Most soil extracts were colored, and the co extract interfered with the evaluation of the color o orthophenanthroline complex. Several methods we attempting' to remove the color from the extracts. tion and ignition of the soil extracts in porcelain subsequent solution in dilute hydrochloric acid re loss of iron and eliminated the possibility of dis between ferrous and ferric iron. Decolorizing charc it) adsorbed from 50 to 90% of the iron in solu method selected consisted of setting the colorimete light transmission when it contained a portion extract to which an equivalent amount of water added instead of orthophenanthroline, then placin
